Background: Type 2 diabetic patients are presented with dyslipidemia. Objective: The objective of this study was to see the association between the HbA1c and lipid profiles among the diabetic subjects. Methodology: The cross-sectional study was carried in the Department of Biochemistry at Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, Bangladesh on type 2 diabetic individual attending the endocrine OPD of BSMMU. In this study estimation of HbA1c level and lipid profiles in diabetic subjects were performed and was compared the lipid profiles between the controlled (HbA1c <7%) and uncontrolled (HbA1c >7%) groups. Result: A total number of 95 patients were recruited for this study. The mean age of the respondents was 42.63 ±5.56 years. Female (8.21± 1.88) had lower HbA1c than male (8.42±2.21) in the study. TC: HDL (6.07±1.02:1) and LDL: HDL (3.88±1.58:1) were also higher. Among the study population 30 had good (HbA1c<7 mg%) glycemic control and 14 of them were male and 16 were female. Those having good glycemic control had lower TG and HDL (176.72±88.83 vs 206.84±124.77mg/dl) and (32.84±7.78 vs 34.88±8.48 mg/dl); however, higher TC and LDL (201.56±34.73 vs 197.19 mg/dL) and (133.04±33.71 vs 124.30±35.97 mg/dL) than those having poor glycemic control. No statistically significant difference between these two groups were observed. Conclusion: Thus there is no statistical significant difference between HbA1c and lipid profile among type 2 diabetes mellitus patients.
Introduction
Hyperglycemia is considered a primary cause of diabetic vascular complications. The increased amount and duration of glucose in the blood allows more glycosylation to occur, not only with haemoglobin, but also with proteins and attributes to the formation of sugar-derived substances called advanced glycation end products (AGEs). Increased AGE accumulation in the diabetic vascular tissues has been associated with changes in endothelial cell, macrophage, and smooth muscle cell function [1] [2] . Hyperglycemia is associated with oxidative stress, impaired trace element and lipid metabolism as well as pancreatic enzyme abnormalities [3] [4] . To prevent microvascular complications of diabetes, American College of Physicians recommends the goal for glycemic control should be as low as is feasible without undue risk for adverse events or an unacceptable burden on patients. A hemoglobin A1c level less than 7% based on individualized assessment is a reasonable goal for many but not all patients. Further research to assess the optimal level of glycemic control, particularly in the presence of comorbid conditions is recommended 5 . Dyslipidemia is one of the major risk factors for 7 . Improving glycemic control can substantially reduce the risk of cardiovascular events in diabetics 8 . It has been estimated that reducing HbA1c levels by 0.2% could lower the mortality by 10.0% 7 . The study was carried out to estimate HbA1c, and lipid profiles in controlled and uncontrolled diabetic subjects and to compare the lipid profiles between controlled diabetic subjects (HbA1c <7%) and uncontrolled diabetic subjects (HbA1c >7%), so that baseline information can be obtained and preventive measures can be taken at an early stage.
Methodology
This cross-sectional study was conducted in the Department of Biochemistry at Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, Bangladesh from July 2011 to June 2013 for a period of two (02) years. Sample was collected from type 2 diabetic patients aged between 30 to 70 years attending the Endocrinology department of BSMMU. Study subjects were selected by purposive sampling. Ethical clearance was taken from Institutional Review Board of BSMMU prior to the work. Pregnant women, patients suffering from hypothyroidism, known heart disease or from diabetic nephropathy were excluded from the study. According to the hospital records patients were primarily selected. Patient was diagnosed as diabetic if fasting plasma glucose level was > 7.0mmol/L (126 mg/dl). After enrollment, purpose and procedure of the study was explained in details and informed written consent was taken from all study subjects. With all aseptic precaution 10 ml of venous blood was drawn from anticubital vein after overnight fasting (12 hrs) in a disposable plastic syringe; it was delivered into a properly labeled clean dry test tube and kept in standing position till clot formation. Then serum was separated by centrifuging at 3000 rpm for 5 minutes. For HbA1c 3ml whole blood was taken in vacuum collection tube containing EDTA. Estimation of serum glucose concentration was done by Glucose oxidase (GOD-PAP) method, fasting total cholesterol by CHOL method, fasting Triglyceride by TGL method, fasting HDL by AHDL method (Siemens Healthcare Diagnostics Inc 2008); fasting LDL was calculated by using Friedewald's formula. Estimation of HbA1c was done Ion exchange HPLC 9 . Analysis was done in the Department of Biochemistry, BSMMU. Adult normal Serum level of fasting blood glucose was 3.6-6.1 mmol/L, HbA1C: <6%. For serum lipid reference level, according to National Cholesterol Education Programme (NCEP) Adult Treatment Panel III (ATP III) guideline: TG≥150mg/dl, LDL>130mg/dl, TC>200 mg/dl, HDL<40mg/dl (male) and <50mg/dl (female); Dyslipidemia was defined by presence of one or more than one abnormal serum lipid concentration 10 . The patients were classified into two groups depending on their glycated hemoglobin (HbA1c); Good Glycemic Control (GGC) group having HbA1c < 7.0% and Poor Glycemic Control (PGC) group having HbA1c≥7.0%
.
After data collection they were checked, cleaned and edited for any discrepency. Data were analysed using SPSS-16. t-test, pearsons correlation test were done. Data were presented in the form of tables. (Table 3) .
Results

Among
Among the study population 30 had good (HbA1c<7 mg%) glycemic control. 14 of them are male and 16 are female ( (Table 5) .
No significant correlation was observed between HbA1c and lipid profile by Pearson's correlation (Table  6 ).
Discussion
In our study age of the respondents was between 30-50 years with mean age (yrs) 42.63±5.56.Among the 95 respondents 44(47.4%) were male and 51(52.6%) were female. A study in Punjab by Singh LDL (124.4 ± 11.9 mg/dl) in their study was similar to our study. Components of lipid profile and lipid ratios were relatively high in female in our study which is consistent with the study by Singh et al 12 in Tamil Nadu, India. Mahatoet al 10 and his co-worker in 2011 also had higher lipid profiles in female except TAG. Though non-significant, TAG and HDL is relatively high and TC and LDL are relatively low in poorly controlled group in our study. On the other hand Singh et al 12 found that lipid profile parameters (except HDL) were found to be increased significantly in uncontrolled diabetics. Khawet al 7 also reported that severity of dyslipidemia increases in patients with higher HbA1c value. Study by Sheikhpouret al 14 in 2013 did not reveal any significant relationship between glycemic control and lipid profile, which is consistent with our study. The findings of this study thus are consistent with some studies, and on the other hand inconsistent with some other studies. As elevated HbA1c and dyslipidemia are independent risk factors of CVD, diabetic patients with both elevated HbA1c and dyslipidemia can be considered as a very high risk group for CVD. Thus HbA1c & lipid profile can be used as individual marker of glycemic control and dyslipidemia in type 2 diabetes mellitus.
Conclusion
Overall glycemic control of the patients is poor. But female has relatively better glycemic control than male counterpart. Components of lipid profile except TAG is within normal range. Patients with good glycemic control have lower TAG & HDL. Patients with poor glycemic control have higher TC & LDL. As the study result does not reveal any significant relationship between glycemic control and lipid profile, which is consistent with some studies, and on the other hand inconsistent with some other studies, another multi-centered study with large sample size can be done.
